Recently an aspartyl protease with ␤-secretase activity called BACE was identified. In the present paper we showed that BACE is modulated by the oxidative stress product 4-hydroxynonenal (HNE). Exposure of NT 2 neurons to the two classical pro-oxidant stimuli ascorbate/FeSO 4 and H 2 O 2 /FeSO 4 resulted in a significant generation of HNE, which is temporally followed by an increased production of BACE protein levels. HNE mediated BACE induction is accompanied by a proportional elevation of carboxy-terminal fragments of amyloid precursor protein. Moreover, the direct relationship between BACE induction and lipid peroxidation products was strongly confirmed by the protection exerted by a short pretreatment with ␣-tocopherol, the most important antioxidant known to prevent the formation of aldehydic end-products of lipid peroxidation, including HNE. Our results support the hypothesis that oxidative stress and A␤ production are strictly interrelated events and suggest that inhibition of BACE may have a therapeutic effect synergic with antioxidant compounds. © 2002 Elsevier Science (USA)
INTRODUCTION
Alzheimer's disease (AD) is a progressive neurodegenerative disorder pathologically characterized by the presence of parenchymal senile plaques, composed of amyloid ␤-protein (A␤), a peptide that varies in length at the N-and C-termini (Rosenblum, 1999) .
A␤ is formed by two endoproteolytic cleavages of the amyloid ␤ protein precursor (A␤PP), a large transmembrane type I protein. A protease termed ␤-secretase cleaves A␤PP at the N-terminus of the A␤ domain to generate the soluble ectodomain A␤PPs and the membrane-anchored C-terminal fragments (CTFs). Then a second secretase, called ␥-secretase, cuts CTFs within the transmembrane region to form A␤, which is secreted from the cells (Huse et al., 2000) .
Recently, an aspartyl protease with ␤-secretase activity has been identified independently by five groups and has been called BACE (␤ site A␤PP cleaving enzyme), ASP-2, or memapsin 2 (membrane-anchored aspartic protease of the pepsin family) (Hussain et al., 1999; Vassar et al., 1999; Yan et al., 1999; Sinha et al., 1999; Lin et al., 2000) .
BACE is a type I integral membrane protein with a typical aspartyl protease motif in its luminal domain that fulfills most of the requirements expected for a candidate ␤-secretase. It is highly expressed in the brain and it colocalizes with the intracellular sites of CTFs and A␤ production. Moreover, BACE hydrolyzes A␤PP specifically at the Met-Asp site with an acidic pH optimum, and this cleavage is enhanced by the introduction of a double mutation of Swedish familial AD (FAD). Finally, overexpression of BACE in 
